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It is shown that the Fourier coefficients satisfying Stanojevi?s Tauberian condi- 
tion can be represented in terms of O-regularly varying sequences. (” 1991 Academic 
Press. Inc. 
It was demonstrated in [l] that the problem of L’-convergence of 
Fourier series may be treated as a search for appropriate Tauberian condi- 
tions since the Fourier partial sums S,(f, t) = Elk, ..f(k) exp(ikt), 
f~ L’(T), T = R/27& are (C, 1)-summable to f, both pointwise and in 
L’-norm. One strategy is to use a Tauberian condition to define an 
L’-convergence class, that is, a class of Fourier coefficients {f(k)} for 
which the following statements are equivalent: 
Ils,(f)-fllL’(T)=~(l), n-too; (1) 
f(k) In WI = 4 I), Ikl -+ co. (2) 
Several such Tauberian conditions [l-5] have been obtained by restricting 
the growth rate of the convergence modulo of,L 
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At present, the most general Tauberian condition of this kind [S] is 
nFm vqA,&P) - WN < cfl (3) 
for some p E (1,2] and some 1> 1. 
Condition (3) has an alternative formulation in terms of sequences which 
play a prominent role in this paper. A nondecreasing sequence {R(n)} of 
7 
positive numbers is called O-regularly varying if hm, _ m R( [nn])/R(n) < cc 
for some (and hence all) A> 1. Condition (3) is equivalent to the assertion 
that for some p E (1,2] the sequence {R(n)} = (exp(K;(f))} is O-regularly 
varying [4, 51. 
Knowledge concerning the L’-convergence class defined by (3) extends 
beyond the equivalence of (1) and (2). Indeed, the Fourier series of a func- 
tionfE L’( T) which satisfies (3) is pointwise convergent almost everywhere 
[4] and the Fourier coefficientsf(k) have a representation in terms of the 
Fourier coefficients of a function in Ly( T) where p-l + 9-l = 1 [S]. 
Building upon previous representations involving Fourier-Stieltjes 
coefficients [4] and monotonically decreasing Fourier coefficients [6], the 
structure of the sequences {f(k)} in the L’-convergence class defined 
by (3) can be completely characterized in terms of O-regularly varying 
sequences. 
THEOREM. LetfELl( Then (3) holdsforsomepE(1,2] and1>1 ij 
and only if there exist O-regularly varying sequences {R,(n) > and {R_,(n)} 
such that 
f(n) = f [ R~~~~$(~)l) - l]l” kelly exp(i arg(&sgn(n)k))), (4) 
k= InI 
where p ~ ’ +q-‘=l andn#O. 
Proof: Assume that (4) holds for some O-regularly varying sequences 
(R,(n)} and {R-,(n)}. If n#O then 
d(n) =.A,)-P(n + sgn(n)) 
[ 
R sgn(n)( I4 ) 1 
UP 
=R sgn(n)(lnl - l)- ’ 
I4 -‘lq exp(i argVf(n))), (5) 
and thus, 
InIP-’ I&(n)lP= RRw-)(lnl) 
sgnd14 - 1) 
_ 1. 
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Making use of the inequality Cy=, x, ,< nrz L (1 t .v,,), where each x, 2 0, 
yields 
(An 1 
R,(k) 
CAnI 
ul n 
R-,(k) 
k=n+,Rl(k-l)k=nt,R-,(k-l) 
R,(Clnl) R-,CC~nlI 
= R,(n) ’ R-,(n) 
Consequently, (3) holds. 
Suppose that (3) is satisfied for some pc (1,2] and 2 > 1. Define 
R,(n)= fi (1 +kP-’ (df(jk)l”), j= +1. 
&=I 
Applying the inequality I-IF=, (1 + x,) < exp(CT= , x,), where each x, 3 0, 
gives 
Rj([ln])/R.j(n)= n (1 +kP-’ l&(jk)[“) 
k=n+l 
dexp 
( 
[in] 
1 kp * Idf(,jk)l” . 
k=n+l > 
Thus, {RI(n)} and {R-,(n)} are O-regularly varying sequences. Further- 
more, it is apparent from the definitions of R, and R_, that (5) holds if 
n # 0. However, f((n) + 0 as InI -+ co, and therefore, the series 
I “’ k-‘14 exp(i arg(&jk))), .i= _+I, 
are convergent. The representation (4) follows. 
The proof of the theorem is valid if the Fourier sequence {f(k)> is 
replaced by any complex null sequence (c(k)} satisfying (3). In [73, a 
complete structural characterization is obtained for the Fourier-Stieltjes 
sequences satisfying (3); moreover, the representation for Fourier sequen- 
ces given in the theorem of this paper is further elaborated. 
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